Human carotid atherosclerotic lesion protein components decrease cholesterol biosynthesis rate in macrophages through 3-hydroxy-3-methylglutaryl-CoA reductase regulation.
Atherosclerosis is characterized by the formation of cholesterol-loaded macrophages, which are turned into foam cells, the hallmark of early atherogenesis. As part of ongoing research on the interactions among human carotid lesion components and blood elements, the effect of plaque homogenate on macrophage cholesterol biosynthesis rate was examined. Human carotid plaques were ground, extracted with phosphate-buffered saline (homogenate), and then added to the macrophage medium. This extract decreased macrophage cholesterol biosynthesis rate up to 50% in a dose-dependent manner. Cholesterol or lipoproteins were separated from the homogenate and added to the MQ medium. Unlike the homogenate, neither free cholesterol nor the lipoproteins were able to inhibit cholesterol biosynthesis rate under the above experimental concentration, suggesting that the homogenate-induced cholesterol biosynthesis inhibition in our experimental system was not owing to the feedback inhibition of cholesterol. Furthermore, the homogenate remaining after lipoprotein removal (lipoprotein-deficient homogenate) also decreased cholesterol biosynthesis rate, whereas boiled homogenate or phospholipids extracted from the homogenate decreased macrophage cholesterol biosynthesis rate only partially. Finally, cholesterol biosynthesis inhibition was achieved only upon using the precursor [(3)H]acetate, but not [(14)C]mevalonate, suggesting that 3-hydroxy-3-methylglutaryl-CoA reductase (HMGCoA Reductase), the rate-limiting enzyme in the cholesterol biosynthesis pathway, is involved in the above antiatherogenic effect of the homogenate, whereas the treatment with homogenate decreased HMGCoA Reductase mRNA. Proteins and phospholipids from human carotid lesion homogenate decrease cholesterol biosynthesis rate in macrophages secondary to HMGCoA Reductase feedback regulation. Such an effect may delay foam cell formation and atherosclerosis progression.